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CONCLUSIONS: The original DER was re-evaluated based upon the 
summary report and the original study in order to 
clarify some aspects of the original DER. In 
addition, the original DER did not indicate that the 
author's results were verified by reanalyzing the 
data statistically. The classification of the study 
is being changed as it does not meet current EPA 
guideline requirements for a Da~hnia life cycle 
study. The reasons are: 

There yasIJ only one test chamber per test 
concent'ration; theref ore in order to conduct 
statistical analyses the results from two separate 
tests run a month apart were combined. This is not 
acceptable because the conditions during the two 
tests were different; therefore they are not true 
replicates. The number of adults per chamber were 
culled on test day 9; this is not an acceptable 
procedure for an invertebrate life cycle study. The 
design of the study (30 reproducing adults in one 
chamber) does not provide for accurate observations 
of reproduction per female. 

Therefore, the study is determined to be classified 
as not ,scientifically sound, and it does not meet 
our guideline requirements. 
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8. RECOMMENDATIONS: A new ~aphnia 21-day life cycle study, 
preferably usingthe renewal procedure, is required. 
~ndpoints are survival, production of young and dry 
weight of first generation daphnids. The registrant 
should refer to ASTM standard guide E-1193 for 
guidance. 



DATA EVALUATION 

CHEMICAL: C y p e r m e t h r i n  

FORMULATION: 93-94 % a c t i v e  i n g r e d i e n t  ( T e c h n i c a l  g r a d e ,  c i s :  
t r a n s  r a t i o  = 55:45 ,  1 4 c - l a b e l e d  compound) - 

CITATION: Edwards ,  P . J . ,  M . J .  H a m e r ,  J . M .  B u l l ,  a n d  S.  M .  Brown 
( 1 9 8 1 )  c y p e r m e t h r i n :  21-day Daphnia  magna l i f e  c y c l e  
s t u d y .  U n p u b l i s h e d  r e p o r t  b y  t h e  P l a n t  P r o t e c t i o n  
~ i v i s i o n ,  s u b m i t t e d  12/28/81 b y  I C I  Amer i ca s  I n c . ,  
W i l m i n g t o n ,  De l aware .  

EPA A c c e s s i o n  N o .  070562 ( ~ R Q  OLX,&? 0q3 
REVIEWED BY: Thomas B. J o h n s t o n  

B i o l o g i s t ,  EEB/HED 

REVIEW DATE : A p r i l  

TEST TYPE: 21-day l i f e  c y c l e  

REPORTED RESULTS: The r e p o r t e d  21-day MATC o f  c y p e r m e t h r i n  f o r  
Daphnia  magna i s  b e t w e e n  9 a n d  20  p p t r .  
I t  i s  c o n c l u d e d  t h a t  t h e  c h r o n i c  e f f e c t s  o f  
c y p e r m e t h r i n  o n  D .  magna are  o f  l i t t l e  
i m p o r t a n c e  compaved w i t h  a c u t e  e f f e c t s .  

REVIEWER'S CONCLUSIONS: T h i s  s t u d y  i s  s c i e n t i f i c a l l y  s o u n d ,  a n d  
f u l f i l l s  USEPA q u i d e l i n e  r e q u i r e m e n t s  f o r  
a c h r o n i c  l i fe-cycle  t o x i c i t y  t e s t  u s i n g  
a n  a q u a t i c  i n v e r t e b r a t e .  Wi th  a  21-day 
MATC o f  b e t w e e n  9  a n d  20  p p t r ,  c y p e r m e t h r i n  
i s  v e r y  h i g h l y  t o x i c  t o  Daphnia  magna. 
The r e v i e w e r  c o n c u r s  w i t h  t h e  e x p e r i m e n t e r ' s  
c o n c l u s i o n  t h a t  r e p r o d u c t i v e  i m p a i r m e n t  
d o e s  n o t  o c c u r  a t  s i g n i f i c a n t l y  lower con-  
c e n t r a t i o n s  t h a n  a c u t e  t o x i c i t y .  



Methods  u sed  g e n e r a l l y  f o l l o w e d  USEPA g u i d e l i n e s .  T e s t s  were 
r u n  a t  17OC. Daphnids  were f e d  a l g a e  twice d a i l y .  E i g h t y  
lSt i n s t a r  Daphnia  were i n t r o d u c e d  i n t o  e a c h  chamber .  On 
e x p o s u r e  d a y  9, s u r v i v o r s  were c o u n t e d ,  and  30  p a r t h e n o g e n i c  
f e m a l e s  were s e l e c t e d  a n d  r e t u r n e d  t o  t h e  t e s t  Chambers.  
On e x p o s u r e  d a y s  1 4 , 1 7 ,  a n d  2 1  ( T e s t  1) and  1 3 r 1 7 , 2 1 ,  a n d  22  
( T e s t  2 )  a l l  p a r t h e n o g e n i c  f e m a l e s  were removed and  c o u n t e d .  
Young were a l s o  c o l l e c t e d  a n d  c o u n t e d  a t  t h i s  t i m e .  

A t  t h e  end  o f  e a c h  t e s t ,  t h e  body  l e n g t h s  o f  1 0  r andomly  
s e l e c t e d  f e m a l e s  f rom e a c c h  t r e a t m e n t  were measu red .  I n  
a d d i t i o n ,  20 young Daphnia  f rom e a c h  t r e a t m e n t  were h e l d  
f o r  1 3  d a y s  i n  s t a t i c  d e c h l o r i n a t e d  water t o  d e t e r m i n e  
i f  t h e  f e r t i l i t y  o f  d a p h i n d s  b o r n  i n  water c o n t a i n i n g  
c y p e r m e t h r i n  was a f f e c t e d .  S u r v i v a l  of i n t i a l  young and  
t h e i r  o f f s p r i n g  were b o t h  a s s e s s e d .  

RESULTS 

T a b l e  1 E f f e c t  o f  c y p e r m e t h r i n  o n  number o f  Daphnia  p r o d u c e d  
p e r  p a r t h e n o g e n i c  f e m a l e  

T e s t s  1 a n d  2  ( d a y s  2 1 )  u s e d  a s  s e p a r a t e  b l o c k s  i n  t h e  a n a l y s i s  
o f  v a r i a n c e .  

I Mean Measured I OFFSPRING/FEMALE 

49.7  A 
53.6 A 
45.4 A 
38.0 A 
31 .3  AB 
12 .7  B ( I )  

C o n c e n t r a t i o n  
T e s t  f rom T e s t  1 
Chambers and  T e s t  2  

( n g / l )  

S t a n d a r d  E r r o r  
( s i n g l e  p l o t )  

A d j u s t e d  f o r  U n a d j u s t e d  
A d u l t  M o r t a l i t y  (Based  o n  30 

i n d i v i d u a l s  ) 

I C o e f f i c i e n t  
o f  v a r i a t i o n  

I D i  f f  . b e  tween 
T r e a t m e n t  means  
LSD p=5% 
LSD p = l %  

SIG 
18 .7  
29.4 

SIG 
23.0 
36.1  



T a b l e  1 ( c o n t i n u e d )  

T e s t  1 ( d a y  2 1 )  a n d  T e s t  2  ( d a y  2 2 )  u s e d  a s  s e p a r a t e  b l o c k s  i n  t h e  
a n a l y s i s  o f  v a r i a n c e  

I - 
T r e a t m e n t  means  w i t h  no  l e t t e r  i n  common a r e  s i g n i f i c a n t l y  
d i f f e r e n t  a t  t h e  5 %  p r o b a b i l i t y  l e v e l .  

T e s t  
Chambers 

A 
B  
C 
D 
E  
F 

S t a n d a r d  Error  
( s i n g l e  p l o t )  

C o e f f i c i e n t  
o f  v a r i a t i o n  

D i f f  . b e t w e e n  
T r e a t m e n t  means  

Mean Measured 
C o n c e n t r a t i o n  
f rom T e s t  1 
a n d  T e s t  2  
( n g / l )  

0  
5.4 

1 1 . 5  
20.1  
42 .1  
81 .3  

OFFSPRING/FEMALE 

H .  SIG 
16 .5  
25.8 

I LSD p = 5 %  
I LSD p = l %  

A d j u s t e d  f o r  
A d u l t  M o r t a l i t y  

54.0 A 
55.5 A 
52.0 A 
43.0 AB 
37.0 B 
17 .0  C 

I 
5.1 I 6.4 

H.SIG 
13 .2  
20.8 

U n a d j u s t e d  
(Based  o n  30 
i n d i v i d u a l s  ) 

52.6 A 
55.6  A 
52.3  AB 
40.6 AB 
36.1  B  
13 .3  C ( I )  

1 1 . 9 %  1 5 . 3 %  



Table  2 E f f e c t  o f  cypermethr in  on l e n g t h  o f  Daphnia magna 

S t a n d a r d  E r r o r  
( s i n g l e  p l o t )  

C o e f f i c i e n t  
o f  v a r i a t i o n  

D i f f  . between 
Treatment  means 
LSD p=5% 
LSD p = l %  

Mean 
measured 
c o n ' c  i 

TEST 1 

par theno-  Length Of  I 
g e n i c  I 

TEST 2 

Numbers quo ted  a r e  micrometer  e y e p i e c e  g r a t i c u l e s  ( 5 0  g r a t i c u l e s  = 4.7mm) 

Mean 
measured 

T e s t  1 body l e n g t h  measured on Day 21 
T e s t  2 body l e n g t h  measured on  Day 22 

Length o f  I 
partheno-1 

Treatment  means w i t h  no l e t t e r  i n  common a r e  s i g n i f i c a n t l y  d i f f e r e n t  
a t  t h e  5 %  p r o b a b i l i t y  l e v e l .  

con '  c I genic I 



~ a b l - e  3  C y p e r m e t h r i n  d o s e  t o  g i v e  a 5 0 %  r e d u c t i o n  i n  number o f  o f f - s p r i n g  
p e r  p a r t h e n o g e n i c  f e m a l e  (EC50) ,  b a s e d  o n  mean measu red  
c o n c e n t r a t i o n s  - 

Not a d j u s t e d  f o r  A d u l t  M o r t a l i t y  

( i i )  A d j u s t e d  f o r  A d u l t  M o r t a l i t y  

T e s t  N o / t i m e  

1 / 2 1  d a y  

2 /21  d a y  

2/22 d a y  

EC050 ( n g / l )  

48.4 

62.9 

70.4 

T e s t  N o / t i m e  

1 / 2 1  d a y  

2/21 d a y  

I 2/22 d a y  

95% c o n f i d e n c e  l i m i t s  

37.8 - 58.9 

36.7 - 89 .1  

59.4 - 81.3 

EC50 

52.8  

66.0 

- 

95% c o n f i d e n c e  l i m i t s  

41 .1  - 64.6 

38.3 - 93.8 

71 .5  62.5  - 80 .5  



T a b l e  4a  T o x i c i t y  o f  c y p e r m e t h r i n  t o  a d u l t  Daphnia  magna a f t e r  9 d a y s  
e x p o s u r e  

% m o r t a l i t y  b a s e d  o n  8 0  1st i n s t a r  Daphnia  magna,  i n i t i a l l y  i n t r o -  
d u c e d  t o  t e s t  chambe r s  

T e s t  
Chamber 

A 

' B 

C 

D 

E 

F 

T a b l e  4b T o x i c i t y  o f  c y p e r m e t h r i n  t o  a d u l t  Daphnia  magna b e t w e e n  9 a n d  
2 1  d a y s  e x p o s u r e  

T e s t  1 T e s t  2 

% m o r t a l i t y  b a s e d  o n  3 0 , 9  d a y  o l d  Daphnia  magna,  i n t r o d u c e d  i n t o  t es t  
c h a m b e r s  

Mean m e a s u r e d  
c o n ' c  ( n g / l )  

0 

4.7 

9 .3  

1 7 . 2  

39.8 

79.2 

T e s t  
Chamber 

A 

B 

C 

% 
m o r t a l i t y  

3 

6 

0 

4 

1 5  

5 1  

T e s t  1 T e s t  2 
Mean m e a s u r e d  
c o n ' c  ( n g / l )  

0 

4.7 

Mean measu red  
c o n ' c  ( n g / l )  

0 

6 .0  

1 3 . 6  

23.0 

44.3 

83.4 

D I 1 7 . 2  0 

l E  I 39.8 I O 

% 
m o r t a l i t y  

3 

3 

1 0  

6 

6 

38 

% 
m o r t a l i t y  

7 

0 

23.0 

F 

9 . 3  0 

0 

Mean measu red  
c o n  'c ( n g / l  ) 

0 

6.0 

79.2 

% 
m o r t a l i t y  

3 

0 

1 3 . 6  

30 

44 .3  I 
0 

83 .4  47 
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T a b l e  5 b  - E f f e c t  o f  c y p e r m e t h r i n  o n  s u r v i v a l  o f  i n t r o d u c e d  Daphnia  and number 
of  of f - s p r i n g  i n  T e s t  2  

T e s t  2  - S t a r t e d  3 r d  Sep t ember  1980 I 

E 

i 
1 
! T e s t  Mean Day 0 - Day 9  - Day 1 3  Day 1 7  E Day 2 1  

I Chamber Measured 1st i n s t a r  T o t a l  Females  Fema le s  Young Females  Young Females  Young 1 
T c o n ' c  ( n g / l )  i n t r o d u c e d  S u r v i v i n g  S e l e c t e d  S u r v i v i n g  S u r v i v i n g  S u r v i v i n g  
I 9 

i 

Day 2 z  
Fema le s  F i n a l  
S u r v i v i n g  Young TOTAL 

Young 

1 9 0  - 28 455 
(1) Growth r e t a r d e d ,  i n c l u d e s  males and f e m a l e s  
( 2 )  23  f e m a l e s ,  5  males. 
( 3 )  11 f e m a l e s ,  3  m a l e s .  
( 4 )  P o o r  c o n d i t i o n ,  n o t  p o s s i b l e  t o  m e a s u r e  l e n g t h  or  d e t e r m i n e  s e x  i n  a l l  b u t  

, 6 ( 3  f e m a l e s  and  3  males. ) 



CONCLUSIONS: 

V a l i d a t i o n  C a t e u o r v :  Core 

C a t e g o r y  R a t i o n a l e :  lJ/A 

C a t e g o r y  R e p a i r a b i l i t y :  N/A 


